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ovoid, leafless from the second year onwards, externally white, (3-)4-6(-7) X (1-)1.5-2.5 cm. Leaves at flowering 3-6, little developed, 7-15 cm long, when fully developed 5-8, spreading, coriaceous, lanceolate, the lowermost 1-2 leaves sheathlike, the uppermost 4-7 leaves 13-33 x 1-2.6 cm, articulate 1-2 cm from the surface of the soil, the apex acuminate. Inflorescence lateral, erect, racemose, lax, 26-56 cm, brownish to dark brown; peduncle 11-26 cm, the 2 sheath-like bracts strongly adpressed, 1.7-3.5 cm long; rachis 12-26 cm long; floral bracts oblong-lanceolate, 1-3 X 0.5-0.9 cm, greenish brown, acute to acuminate, the margins undulate, incurved; ovary with pedicel 1.4-3.9 cm long, dark brown. Flowers 9-15(-20) per inflorescence, sweet-scented. Sepals oblong-lanceolate to slightly lanceolate-ovate, light to dark brownish or brownish green, lighter at the base, frequently with dark-brown spots, the apex apiculate, the margin undulate; dorsal sepal (8-) 11-13(-15) • 4-5(-6) mm; lateral sepals slightly oblique, (8-)11-13(-15) x 4-6(-7) mm. Petals concave, broadly elliptic to somewhat broadly lanceolate, (8-)9-12(-13) • 6-8 mm, the lower half greenish to light-brownish, occasionally with few to many small brown dots, the upper half dark-brown, color transition usually sharply delimited, the apex obtuse to rounded, slightly apiculate, the margins slightly undulate. Lip 3-lobed, (7-)9-11(-12) mm long, 10-12(-14) mm wide between the apices of the side lobes when spread, the base shortly unguiculate, 1 mm long, yellowish; lateral lobes erect, parallel, oblong-falcate, (3-)4-5(-6) x 2-3(-4) mm, reddish to reddish purple, the apex obtuse, the base unconstricted, the margins entire, smooth; callus verrucose, slightly sulcate, extending from the base of the central lobe to the column foot, white, occasionally reddish white; isthmus separating the lateral lobes from the central lobe usually prominent, sometimes elongated, 1-2(-3) mm long; central lobe variable, obcordate to obovate-oblong to somewhat reniform, 5-7 • (5-)6-8(-10) mm, yellow with red to reddish-purple margins, occasionally with a few red dots at the base, the yellow becoming fainter towards aging, the apex with a protruding fold, retuse when flattened, the margin smooth, occasionally slightly verrucose at the apex. Column erect, slightly arcuate, trigonous, 6-7(-8) mm long, yellow at the base, reddish white at the middle, and greenish purple towards the apex; column foot (2.5-)3-4 mm long, yellow at the base, white at the middle with small numerous red dots that merge towards the apex. Anther ca. 2-2.5 • 1.5 mm, yellowish, apex green; pollinia 2, waxy, sulcate, ca. 1 X 0.5-0.6 mm, yellow; stipe triangular, hyaline, ca. 1 x 1 mm at base. Fruit deflexed, green, oblong to elongate, sulcate, ca. 6-8.5 x 1-1.5 cm when young, including the pedicel.
Etymology.--Named after the dark brown color of the sepals and petals.
Pabst was probably the first orchid taxonomist to examine material of C. brunneum, but misidentified it first as C. falcilobum Hoehne & Schltr. (now a synonym of C. parviflorum Lindl.) and later as C. poecilum Rchb. f. & Warm. f. minor Hoehne (now a synonym of C. fowliei L. C. Menezes). He was apparently also the first taxonomist to suspect that the specimens might represent a new species. In his personal files at the Herbarium Bradeanum, there is a card with a sketch of C. brunneum indicated at the side as C. aft. parviflorum and at the top as Cyrtopodium heringeri, but he never published a valid description of this species. More recently, Menezes described this species as Cyrtopodium gonzalezii L. C. Menezes (Menezes, 1995) The characterization of the vegetative parts of the remaining species for comparison, including the holotype of Cyrtopodium gonzalezii, is shown in Table I . Because of its similarity to C. brunneum, C. triste is also included in the comparison.
All measurements were taken from living specimens under field conditions, except for the measurements of pseudobulbs and the holotype of C. gonzalezii, which were obtained from dried specimens. Only mature and adult specimens and fully developed leaves were considered in the analysis. Leaf length was measured from the surface of M the soil, which corresponds approximately to the distance from the apex of the pseudobulb to the apex of the leaf. Cyrtopodium poecilum and C. blanchetii have much broader leaves than C. gonzalezii. The pseudobulbs of C. poecilum are reddishpurple externally, and therefore distinct from all the other species in this comparison; the pseudobulbs of C. blanchetii are larger than those of C. gonzalezii. Cyrtopodium caiapoense has more and wider leaves and usually has longer pseudobulbs than C. brunneum. On the other hand, C. brunneum has shorter and broader leaves. The mean leaf length-to-width ratio was 9.5-15.5 for C. brunneum, and 55 for C. gonzalezii. Additionally, the leaves of C. brunneum are typically spreading, while in C. gonzalezii they are erect. The pseudobulbs of C. brunneum are usually slightly longer and broader than those of C. gonzalezii. Another difference involves the distance of the leaf articulation relative to the apex of the pseudobulb, which was shorter in C. brunneum than in C. gonzalezii. A plot of leaf length versus width for C. brunneum, the holotype of C. gonzalezii, and C. brandonianum is shown in Figure 3 . These results show that the vegetative characteristics of the holotype of C. gonzalezii are distinct from those of C. brunneum, C. poecilum, C. blanchetii, and C. caiapoense, but fall within the range of variation of C. brandonianum. The slightly smaller values for C. gonzalezii, particularly for leaf width, can be explained by the fact that the measurements were taken from a dried specimen, in which the leaves may have shrunk during drying. The size and number of pseudobulbs indicate that the type specimen of C. gonzalezii is most certainly an adult plant, but with immature leaves. To further examine this possibility, the length and width of immature leaves of C. brunneum and C. brandonianum were plotted with the data for the holotype of C. gonzalezii (Fig. 3) . The leaf measurements for the holotype of C. gonzalezii fell within the range of measurements for C. brandonianum. In agreement with these results, the collection date for the holotype of C. gonzalezii as indicated on the holotype label is early Novembe1: Most Cyrtopodium species in central Brazil, flower at the end of the dry season and the beginning of the rainy season (September to November), while C. brandonianum flowers mainly during the peak of the rainy season (December and January). However, in common with most other species, the vegetative growth of C. brandonianum starts at the beginning of the rainy season, usually during October, so that in November, plants have already initiated vegetative growth but have incompletely developed leaves.
Of the remaining terrestrial species of Cyrtopodium with small, buried pseudobulbs, only two have long, linear, straight leaves like the holotype of C. gonzalezii. The first, C. linearifolium, occurs in dark, sandy-clay soil associated with campo rupestre vegetation found at higher altitudes, has nonarticulated leaves, and, in the Distrito Federal, is known only from the higher altitude meadows of the Chapada da Contagem. The second, C. pallidum, occurs at several sites throughout the Distrito Federal but typically grows in dark, sandy-clay soil found in wetter areas (close to gallery forests) usually associated with regularly spaced mounds of earth known as murundus, and does not occur on the dark red latosol of typical cerrado of the Lago Norte district. In summary, we conclude that the type specimen of C. gonzalezii is an individual of C. brandonianum with leaves that are not fully developed.
A critical analysis of the description of C. gonzalezii (Menezes, 1995) reveals a mixture of characteristics, with the vegetative parts corresponding to C. brandonianum and the reproductive parts to C. brunneum. Menezes (1995) intended to describe a new species, and, indeed, the pictures of flowers in the original description are from C. brunneum. Howevel, according to the International Code of Botanical Nomenclature (Greuter et al., 2000) , the nomenclatural type is that element to which the name of a taxon is permanently attached, whether as a correct name or as a synonym. The holotype of C. gonzalezii is C. brandonianurn, thus C. gonzalezii is a synonym of C. brandonianum.
Cyrtopodium brunneum inhabits the Length (cm) In all of these habitats, the pseudobulbs of C. brunneum are completely buried in the ground, sometimes with only the upper part exposed. Flowering in Cyrtopodium brunneum extends from the end of the dry season to the beginning of the rainy season, from late August to November, but it flowers mainly during September and October. This flowering coincides with that of C. poecilum, C. blanchetii, C. caiapoense, C. cristatum, and C. vernum; C. triste usually flowers a little later (late October to early December), as does C. brandonianum (mainly from December to January). As with other terrestrial Cyrtopodium, flowering is enhanced by fire, and among the species with small, buried pseudobulbs C. brunneum is usually the first to flower after a fire. The inflorescence appears a few days after a fire and the plants are in full bloom 2-3 weeks later. Flowering of the species in unburned places is very rare or infrequent; we have never seen plants flowering at unburned sites. Cultivated plants can flower without fire, very infrequently, and only when exposed to hydric stress and full sun. The flowers have a slightly sweet scent. Removal of the pollinarium occurs somewhat frequently, indicating that deposition on the stigma may be a more limiting factor than lack of pollinator visits. Fruit set is low in nature.
The species most closely related to Cyrtopodium brunneurn is C. triste. In their overall vegetative aspects, C. brunneum and C. triste are very similar and difficult to separate. The main vegetative differences between the two species are presented in Table I . In addition, the leaves of C. brunneum are slightly more slender, flexible, less coriaceous and rarely crack when bent; have the base laterally compressed; usually turn light green and yellow before drying, and tend to fall earlier than those of C. triste. In Cyrtopodium triste the leaves are slightly more rigid and coriaceous, and usually crack when bent; the base flatter than in C. brunneum; and change little in color and turn from green to brownish during senescence. However, many of these characteristics are discrete and depend upon the age and development of the plants. As a result, separating the two species based only on their vegetative parts is difficult.
Development of the leaves of C. brunneum is dependent upon habitat conditions. Plants growing under shade in typical cerrado on deep clay soil usually show maximum leaf development in length and width. Plants growing on rocky slopes, on sandy, shallow, poor soil, in almost full sun, are much smaller, and resemble C. triste in leaf length, but not in width (small specimens of C. triste have very narrow leaves). The development of the leaves at anthesis is incipient and they only become fully developed 1-2 months after flowering. As with most other Cyrtopodium species of central Brazil, growth of C. brunneum is during the rainy season and dormancy is during the dry season, when the leaves are lost. Plants very frequently appear in groups, with several specimens (from 3 to more than 15) growing close to each other. Cyrtopodium brunneum and C. triste are also very similar in terms of flower color. Both species have dark brownish sepals and petals and a yellowish red lip. However, C. triste frequently has a branched inflorescence with up to three lateral branches, larger flowers, and a lip with broadly obovate lateral lobes.
Cyrtopodium brunneum is also somewhat similar in overall aspect to C. dusenii Schltr. However, the leaves of C. dusenii are already well developed at anthesis, there is usually a branched inflorescence with (0-) 1-2(-3) lateral branches, and the smaller flowers are completely yellow with brown spots. Cyrtopodium brunneum also has been confused with C. parviflorum, which has a similar flower color and falcate lateral lobes of the lip. However, C. parviflorum has larger and exposed pseudobulbs (7-20 cm long), nonarticulate leaves, a longer and frequently branched inflorescence (0.6-1.2 m long and with (0-)2-4 lateral branches), usually larger flowers, and longer lateral lobes of the lip (8-10 mm long). Cyrtopodium parviflorum occurs in wet places and, when found in drier places, is usually from sandy soils in campo rupestre vegetation; it is never found in red clay latosol in typical cerrado vegetation. Cyrtopodium brunneum has a relatively constant flower color, especially when compared to other species such as C. braemii L. C. Menezes and C. pallidum Rchb. f. & Warm., which are highly variable in color. However, C. brunneum is extremely variable in terms of lip morphology (Fig. IE: a-e) , particularly the mid-lobe, and is probably one of the most variable species in the genus for this character.
Cyrtopodium brunneum is not an uncommon species, but the buried pseudobulbs and small size of the plants, which grow almost completely obscured by grasses, can make finding plants in the field a difficult task. Plants are most easily located when they are in flower in vegetation recently burned. The species is found in the states of Goi~is, Mato Grosso, Minas Gerais, and the Distrito Federal, in the central-western, central and southeastern Brazilian cerrado. The species may also be expected to occur in the cerrado region of Tocantins and western Bahia. 
C. Mota & P. L. Viana 1262 (HOLOTYPE: CEN; ISOTYPES: AMES, K, RB, SP).
Cyrtopodio cristato Lindl. similis sed bracteis floralibus longioribus et deflexis, petalis et sepalis brunneo-purpureis, labelli lilacino-purpureo cum callo lamellato marginibus irregulariter dentatis praedito differt.
Terrestrial herb. Roots many, whitish, glabrous. Pseudobulbs exposed or occasionally partially buried, ovoid, acuminate, leafless from the second year onwards, externally greenish, 5-11 • 1.4-2.4 cm. Leaves at flowering 7-8, incompletely developed but already apparent, 11-23 • 0.6-1.4 cm, when fully developed 9-10, erect, coriaceous, linear-lanceolate, the lowermost 1-2 leaves sheath-like, the uppermost 8-9 leaves 16-35 • 1-1.8 cm, articulate 4.8-6.2 cm from the leaf base, the apex acuminate. Inflorescence lateral, erect, usually simple, occasionally with a lateral branch up to 13 cm long, lax, 19-35 cm, greenish to brownish green; peduncle 11-20 cm, the 1-2 sheath-like bracts loosely adpressed, 1.5-3 cm long, frequently also with 1-2 pair of opposite bracts with abortive flowers; rachis 9-18 cm long; floral bracts deflexed, parallel and partially covering the rachis, broad, ovate to ovate-lanceolate, occasionally opposite, 2-2.7 • 1.4-2 cm, brownish green, the apex acute, discreetly apiculate, the margins undulate; ovary with pedicel 1.9-4.7 cm long, brownish green. Flowers 10-15 per inflorescence, showy, discreetly sweet-scented. Sepals reflexed in fully opened flowers, broadly lanceolate to ovate or elliptical, 15-20 • 9-14 mm, dark brownish-purple, the apex discreetly apiculate, the margin slightly undulate; lateral sepals slightly oblique. Petals usually reflexed in fully opened flowers, slightly concave, broadly obovate-oblong, 14-16 • 11-14 mm, brownish purple, base lighter, the apex rounded, slightly apiculate, the base attenuate, the margins entire, smooth. Lip 3-lobed, 10-12 mm long, 13-16 mm wide between the apices of the side lobes when spread, the base unguiculate, ca. 2 mm long, yellow; lateral lobes erect, not parallel, turned ca. 45 ~ forward, reniform, (4-)5.5 • 6-7(-8) mm, the base and center lilac, towards the borders pinkish, the base constricted, the margins usually entire to occasionally slightly serrate; callus prominent, formed by (4-)6(-8) parallel lamellae, longitudinally extending from the base of the central lobe to the unguicule, the central 2(-4) lamellae rounded, thicker, yellow with the margins entire or slightly dentate, the outermost 2(-4) larger, slender, slightly spread, discreetly to profusely irregularly dentate, dark lilac; isthmus separating the lateral lobes from the central lobe discreet, ca. 1 mm long; central lobe, reniform to lunate and then with the lateral edges auriculate, 4-5 x 9-11 mm, the base and central part dark lilac, apex slightly orange, lateral edges yellowish, the lilac becoming faint orange with aging, the apex rounded or very discreetly retuse when flattened, the margin reflexed, slightly verrucose to completely smooth. Column erect, slightly arcuate, trigonous, 9-10 mm long, base yellowish white, middle lilac, towards the apex purple greenish; column foot 2-3(-4) mm long, at the very end immediately before the unguicule with a conspicuous dark brown stripe. Anther 3 • 2.5 mm, yellowish, apex green; pollinia 2, waxy, sulcate, ca. 1.3-1.5 • 0.8-1 mm, yellow, attached to a triangular stipe. Fruit not known.
Etymology.--The epithet refers to the lamellate callus with irregular dentate margins, a very distinctive and unique characteristic in the genus. Flower color is variable and changes with age. The lilac color turns to faint orange and the lip ends up with a yellowish orange color in older flowers. Some color variants with a completely lilac lip have also been observed. As in most other species in the genus, the column foot has a conspicuous dark spot at the base near the claw. The function of this spot is unknown; it might facilitate pollination.
Cyrtopodium lamellaticallosum is a very distinct species; it is not clear which species is most closely related to it. In overall aspect, with the small, exposed pseudobulbs and the usually simple inflorescence, C. lamellaticallosum (particularly dried specimens), somewhat resembles C. cristatum Lindl. However, C. lamellaticallosum can easily be distinguished by the usually slightly larger flowers, the larger and deflexed floral bracts, the brownish purple sepals and petals, and the lamellate callus with irregularly dentate margins. Lamellate calli are uncommon in the genus and only C. blanchetii Rchb. f. and C. hatschbachii Pabst, share this characteristic. In C. blanchetii, the overall aspect of the callus, particularly of the central lamella, is similar to that of C. lamellaticallosum; in C. blanchetii there are always four lamellae, but are frequently less prominent, more elongated, and less rounded, and have margins that are entire or slightly irregular. In C. hatschbachii, there are just two lamellae, which are larger, farther apart, and rounded, with smooth, sometimes slightly undulate margins. Beyond these differences in the callus, Cyrtopodium blanchetti is usually from typical cerrado and has completely buried pseudobulbs; petals and sepals spotted brown over a greenish background; lateral lobes of the lip spathulate, brownish; and the midlobe obovate-subrhombiform, yellow. Cyrtopodium hatschbachii is from permanently wet areas; has larger pseudobulbs, 8-21 • 2.5-5 cm; the sepals and petals completely pink; and the lateral lobes of the lip elliptical and subfalcate.
Cyrtopodium lamellaticallosum is a rare species. It is known from just two localities at the southernmost Serra do Espinha~o in central Minas Gerais state. This species might be expected to occur at other sites or on other mountains in the Espinhaqo range. Cyrtopodiurn poecilurn var. roseurn is morphologically identical to C. poecilurn vat. poecilurn in vegetative and most floral characters. Both have mature pseudobulbs that are small, externally reddish purple, and completely buried; large and broad leaves; a simple to 3-branched inflorescence; and sepals and petals profusely spotted brownish purple over a greenish background. The principal difference is the color of the lateral lobes and margins of the central lobe of the labellum, which are pink in the new variety and brownish, reddish brown or reddish purple in C. poecilurn var. poecilurn. All specimens of C. poecilurn var. poecilurn that we have examined in the Distrito Federal have a discreet but unpleasant smell somewhat resembling rancid butter, C. poecilurn var. roseum has a slightly sweet scent. This difference in flower scent may attract different pollinators. The pollinators and pollination mechanisms of C. poecilurn are unknown.
Cyrtopodium poecilum
The holotype of C. poecilum var. poecilurn is from Lagoa Santa, central Minas Gerais, which is closer to the Serra da Moeda than to the Distrito Federal, where we have collected more intensively and where we have found most of the material we have examined in situ. However, examination of the original description (Reichenbach, 1881) and original illustration (Warming, 1884) of C. poecilurn var. poecilurn revealed that the color pattern of the type material matches the specimens from the Distrito Federal. The specimens from the Serra da Moeda with a distinct color pattern are considered here as a color variant. In the Distrito Federal, C. poecilurn occurs preferentially on deep red clay latosol in typical cerrado or carnpo sujo and carnpo limpo vegetation. In the Serra da Moeda, the variety was found growing on dark, sandy clay soil in carnpo rupestre vegetation, where it grew close to C. larnellaticallosurn and C. pallidurn. Both varieties of C. poecilurn flower mainly in October and flowering is enhanced by fire. A visit to the Serra da Moeda in one year revealed no specimens in flower, whereas in the next year, after the area had burned, a great number of flowering specimens were observed.
In general, color variants are better treated as forms rather than as varieties. However, for C. poecilurn var. roseurn, the color variation seems to be clearly fixed in the population, as most of the individuals had this character. Within this color variant, some differences in shade have been observed, e.g., a more or less intense shade of pink, particularly in relation to the margins of the central lobe, or a fading of the pink in older flowers, rendering the lip somewhat dull and discolored.
